Objective: Interaction between genetic and environmental factors is considered as major factors in Schizophrenia (SCZ). It has been shown that dopaminergic and noradrenergic neurotransmission dysfunction play an essential role in the SCZ pathogenesis . This study aimed to find the impact of functional 19-bp insertion/deletion (ins/del) polymorphism in dopamine beta-hydroxylase (DBH) gene on SCZ risk in a sample of Iranian population. Method: This case-control study was conducted on 109 SCZ patients and 116 matched healthy subjects. Genomic DNA samples were extracted from peripheral blood cells using salting out method. Genotyping of 19-bp ins/del DBH polymorphism was done using Polymerase Chain Reaction (PCR) method. Results: Neither the overall chi-square comparison of cases and controls ( 2 = 0.56, p = 0.756), nor the logistic regression analysis (which was computed in codominant, dominant and recessive model of inheritance) showed any association between DBH 19-bp I/D and SCZ in a sample of southeast Iranian population. Conclusion: Overall, our results did not support an association between DBH 19-bp I/D polymorphism and risk/protection of SCZ.
Schizophrenia (SCZ) is a serious mental disorder
characterized by a breakdown of thinking and emotions, with a loss of contact with reality (1). It affects approximately 1% of the general population worldwide (2). It has been proposed that both genetic and environmental factors play an essential role in disease incidence and occurrence while genetic factors are responsible for up to 80% of SCZ cases (3). Dopamine beta-hydroxylase (DBH) is an intracellular enzyme that catalyzes the conversion of dopamine to norepinephrine (4). DBH knockout mice lack noradrenaline and show attenuated dopamine levels in various brain areas due to interactions between noradrenergic and dopamine systems (5). Dysregulation of dopaminergic and noradrenergic system has been considered to contribute to the pathogenesis of SCZ (6-11). The DBH gene is mapped on the long (q) arm of chromosome 9 at position 34 (9q34) and contains 12 exons with approximately 23 kb in length (12) . The protein level of DBH is under strong genetic control and has a significant association between its activity in plasma and cerebrospinal fluid (CSF) (13) (14) (15) . Low DBH activity has been proposed as a biological marker for schizophrenia and other psychiatric disorders (16) . A 19-bpins/del polymorphism, located 4.5 kb upstream of the transcriptional start site of DBH gene, has been shown to have a strong association with DBH enzymatic activity (16, 17) . A significant correlation between the DBH enzymatic activity and 19-bp ins/del variant of DBH gene has been reported (18) . The minor allele (del allele) is associated with decreased promoter activity causing lower DBH levels and enzyme activity in plasma and cerebrospinal fluid (CSF) (16, 19) . Low levels of DBH in the plasma or cerebrospinal fluid (CSF) are associated with greater susceptibility to positive psychotic symptoms in several psychiatric disorders (17(. Some studies have evaluated the impact of 19-bp ins/del polymorphism of DBH gene in SCZ (20) (21) (22) (23) . To the best of our knowledge, no data are available on the impact of DBH gene polymorphism and the risk of SCZ in Iranian population. Therefore, this study aimed to find the possible association between 19-bp ins/del polymorphism of the DBH gene and risk of SCZ in a sample of southeast Iranian population.
Materials and Method
This case-control study was done from January 2014 to June 2015 on 109 unrelated schizophrenic patients who referred to Baharan Psychiatric Hospital (Psychiatric hospital of Zahedan University of Medical Sciences). One hundred sixteen age and sex matched normal subjects free from any signs of neuropsychiatric disorders and unrelated to each other and the patients were selected as controls. SCZ diagnosis was based on DSM-IV-TR (Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision) Criteria . The local Ethics Committee of the Zahedan University of Medical Sciences approved the project, and written informed consent was obtained from all participants. Two milliliter of venous blood was drawn from each participant into EDTA, containing tube and genomic DNA, and extracted using salting out protocol; the samples were stored at -20 ˚C until use (24). Genotyping of DBH 19-bp ins/del was performed by polymerase chain reaction (PCR) method (17) . The forward 5`-GCAAAAGTCAGGCACATGCACC-3` and reverse 5`-CAATAATTTGGCCTCAATCTTGG-3` primers were used to generate fragments of 141-bp (del allele) or 160-bp (ins allele). In each 0.20 ml PCR reaction tube, 1 µl of genomic DNA (~100 ng/ml), 1 µl of each primers and 10 µl of 2X Prime Taq Premix (Genet Bio, Korea) and 7-µl ddH2O were added. The PCR cycling conditions were set as follows: 95˚C for 5 min, 30 cycles of 95˚C for 30 s, 63˚C for 30 s, and 72 ˚C for 30 s and a final extension step of 72 ˚C for 10 min. The PCR products were separated by electrophoresis on a 2.5% agarose gel containing 0.5 μg/mL of ethidium bromide followed by transillumination with ultraviolet light and finally were digitally imaged for genotyping (Figure 1 ). To confirm genotyping quality, we regenotyped approximately 20% of the random samples and the concordance rate was 100%.
Statistical Analysis
Statistical analysis was done by statistical package SPSS 18 software. Data were analyzed using independent sample t-test or χ2 test according to the data. Odds ratio (OR) and 95% confidence intervals (95% CI) were calculated from logistic regression analyses to determine the possible association between the variants and ALL. A p-value of less than 0.05 was considered as statistically significant.
Results
The 
Discussion
Dysfunction of the dopaminergic and noradrenergic systems has already been well documented to be associated with SCZ (25) . The genetic association between DBH and SCZ has been investigated in numerous previous studies (26) . In this study, our finding indicated that DBH 19-bp ins/del gene polymorphism was not associated with the risk of SCZ in the selected population in the southeast population of Iran .
In agreement with our findings, Hui et al. (20) 
Limitations
There are some limitations in the current study. One of the limitations of this study is its relatively small sample size, so we could not perform subgroup analyses. Another limitation of our study is that we investigated only one variant of DBH gene. Thus replication with larger sample size and other variants of DBH is highly recommended.
Conclusion
In conclusion, the findings of this study showed that a 19-bp ins/del functional polymorphism of DBH gene did not affect the risk of schizophrenia in a sample of Southeast Iranian population. Conducting similar studies with larger sample sizes and different ethnic populations are needed to confirm the findings.
